Abstract
Introduction
The global community is facing an historic moment for inclusive social and economic development. Fueled by technological advances and socio-political changes at the United Nations, there is an important confluence of several international development and human rights initiatives, including the Convention on the Rights of Persons with Disabilities (CRPD), the 2030 Agenda for Sustainable Development (SDGs) and the HighLevel Political Forum (HLPF); UN Habitat III and the New Urban Agenda (NUA); the World Summit on the Information Society (WSIS+10) Review, and the Internet Governance Forum (IGF).
These initiatives also present opportunities for persons with disabilities, who make up approximately fifteen percent of every country's population [47] , to become more involved in the deliberations, decision-making, follow-up, implementation, and monitoring processes of these major global initiatives and the "global governance" processes they represent.
Take for example, the 9 th Conference of States Parties (COSP) to the CRPD, held 13-15 June 2016 at United Nations Headquarters in New York City. The theme for COSP-9 was "Implementing the 2030 development agenda for all persons with disabilities: Leaving no one behind". Similarly, the theme for the inaugural 2016 High-Level Political Forum (HLPF) for the SDGs held from 11-20 July 2016 was "Ensuring that No One is Left Behind." The overall theme for Habit III, scheduled for Quito, Ecuador from [17] [18] [19] [20] October is the New Urban Agenda. Finally, the focus of the WSIS+10 Outcome Document is the use of the Internet and ICTs to support the implementation of the new Sustainable Development Agenda.
This convergence of initiatives presents an opportunity to advance the goals of more than 1 billion persons with disabilities around the world for a more inclusive global community that supports their social, political, and economic rights. However, previous research has identified numerous challenges to enhancing the active and effective participation of persons with disabilities in global governance processes [39, 40, 49] .
Purpose
The purpose of this study is to better understand the socio-technical infrastructure that might enhance the participation of persons with disabilities and the global disability community in the multiple and complex national, regional, and international processes of global governance; and to develop a
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Proceedings of the 50th Hawaii International Conference on System Sciences | 2017 URI: http://hdl.handle.net/10125/41204 ISBN: 978-0-9981331-0-2 CC-BY-NC-ND prototype virtual organization called the DisabilityInclusive Development (DID) Policy Collaboratory which is accessible to persons with disabilities. This study will focus on the UN network on Disability Inclusion and Accessible Urban Development (DIAUD), as they attempt to use the DID Policy Collaboratory to participate in the processes for the UN conference on Housing and Sustainable Urban Development (Habitat III).
The study will enable a deeper understanding of the impact accessible cyberinfrastructure can have on the participation of persons with disabilities, the global disability community, and broader constituencies in global governance processes.
Conceptual Framework
Since the founding of the UN, finding ways for citizens to be involved in its work has been a key objective. Numerous attempts have been made to enhance this involvement, but the concept of a Transnational Advocacy Network (TAN) holds great promise. TANs are defined as "networks of activists, distinguishable largely by the centrality of principled ideas or values in motivating their formation" [48] . These TANs are expected to have a collection of participants working internationally on policy issue(s) who have: (1) shared values; (2) a common discourse; (3) a dense exchange of information; and (4) who seek to influence policy [48] .
In addition, three key components characterize a TAN [48] [48, p. 9] . While a great deal has been written subsequently about these types of networks, this seminal definition is still helpful in specifying how we understand a TAN. In our work, we are particularly interested in how TANs engage in UN conferences, meetings, and events.
Research Questions
This paper is part of a larger project on accessible global governance led by the American University Institute on Disability and Public Policy and supported by The Nippon Foundation. It asks four grand tour questions: (1) What is the evolution and structure of the DIAUD network?; (2) To what degree does the DIAUD network reflect the model of a Transnational Advocacy Network; (3) What is the level of "Collaboration Readiness" within the DIAUD network; and (4) How has the DIAUD network used the cyberinfrastructure of the Disability-Inclusive (DID) Policy Collaboratory? Each of these broad questions has several specific, operationalized research questions. The complete structure of the research questions for this study is below: RQ1: What is the evolution and structure of the DIAUD network? RQ1. 
Methodology
This project aims to use the accumulated wisdom, best practices and lessons learned from our decades of work building accessible virtual organizations, global virtual teams, cyberinfrastructure, and cyberlearning environments to address the challenges inherent in facilitating more effective participation of persons with disabilities, and the global disability community, in the global governance processes represented by each of these important United Nations initiatives. (6) Trust and Social Capital. We have also administered the baseline survey to a control group of the global disability community not participating in the DID Collaboratory. Our response rate was close to 50% (n=20).
After the baseline data collection, we began building the prototype cyberinfrastructure for the DID Collaboratory (disabilityinclusivedevelopment.net) and introduced the DIAUD Network to its components.
While the specific components of the cyberinfrastructure are dynamic and are changed, based on usage patterns and feedback from the network, it currently includes the following broad categories of social and technical resources: (1) People-to-People, such as photo directories of members and constituent relationship management (CRM) services; (2) People-to-Resources, such as background resources, paper archives, and document repositories; and (3) People-to-Facilities, such as synchronous accessible audio-video webconferencing and application sharing.
In Phase Two, the project broadens participation in the DID Collaboratory to support other networks and working groups engaged in related global governance initiatives described above. Formative evaluation will facilitate iterative development of the socio-technical infrastructure of the collaboratory.
Phase Three of the project focuses on summative evaluation and potential recommendations for further institutionalization of this collaboratory approach.
Results

Evolution and structure of the DIAUD Network
The idea of greater involvement of the disability community into the processes of Habitat III emerged from a number of different quarters. Some of our previous work on Accessible Global Governance, done in conjunction with and supported by The Nippon Foundation [49] , pointed to the need for enhanced participation of persons with disabilities in broad global governance processes. It specifically pointed to the need for the principled and strategic use of information and communication technologies (ICTs) to support this process, and both the Institute on Disability and Public Policy (IDPP) at American University in Washington, DC and The Nippon Foundation (TNF) wanted to apply these ideas to enhancing the policy efforts of the global disability community. In addition, the Department of Social Policy and Development (DSPD) at UNDESA, which also serves as the Secretariat for the Convention on the Rights of Persons with Disabilities (SCRPD), wanted to support greater disability content and the engagement of the disability community, into the important area of inclusive cities and urban environments.
Fortunately, the kernel of this substantive work was already being done. Dr. Victor Pineda, based at the University of California, Berkeley, a globally recognized expert on inclusive cities, was trying to mobilize interest amongst the disability community in contributing to Habitat III.
Creation of the DIAUD Network.
A "perfect storm" of events led to the creation of DIAUD. UNDESA/SCRPD took a leadership role suggesting the creation of a network of disability advocates who could contribute substantively to the Zero Draft of the Habitat III Outcome Document. They identified Dr. Pineda as a potential substantive leader of this network, and Dr. Derrick Cogburn, Director of IDPP as being willing to help support this network through his "policy collaboratory" approach.
In close collaboration, the three of them, along with TNF, created a list of network members. UNDESA/SCRPD suggested the most appropriate mechanism for their involvement would be an informal multistakeholder network. As such, on May 2016, the informal Global Multistakeholder Network on Disability Inclusion and Accessible Urban Development (DIAUD) was born.
Organizational Composition of DIAUD.
Initially, fifty-five (55) persons from around the world were appointed to the DIAUD Network by UNDESA. Importantly, Dr. Pineda became the de facto coordinator of the network, and Dr. Cogburn became the de facto coordinator of the policy collaboratory. 
Types of Actors in the DIAUD
Regional Distribution in DIAUD.
While many members of the network are located in New York, Washington, DC, and California, other regions of the world are also represented, including: Africa (n=1); Asia Pacific (n=12); Latin America (n=8); MENA (n=3); Western Europe (n=9); and North America (n=37).
Countries represented include: Austria, Belgium, Costa Rica, Ecuador, Egypt, France, India, Indonesia, Italy, Japan, Norway, Philippines, Saudi Arabia, Switzerland, UAE, USA, and Vietnam.
Active Actors in DIAUD.
Before the cyberinfrastructure for the policy collaboratory was established, all email communication was handled on an ad-hoc basis. Dr. Pineda started an email chain with the addresses of all the purported network members, as well as the support staff. Most people wanting to communicate with the network would simply "replyall" to that message and include their message and/or any attachments or links they wanted to send out to the entire network. At the forefront of these active members is Dr. Pineda, followed by network members in Ecuador and Indonesia.
6.1.6 Influential Actors in DIAUD. Some network members generate substantial discussion and responses to their messages. In addition to Dr. Pineda, IDPP program manager Robert Guerra animates the network, along with key postings from UNDESA staff members.
Structural Changes in DIAUD.
There was a good deal of initial energy amongst the network. However, unlike some of the other networks UNDESA units support, there was no formal appointment letter to this network from DESA. As a result, some of the members "appointed" to the network, do not seem themselves as being members of the network at all. This was particularly the case with one high profile academic, who responded sharply to the survey invitation that while he definitely supported the aims of the initiative, he "had not agreed to be a member of this network, was not a member of the network, and did not have time to be a member of this network."
Thus, even though the period under review was very hectic, and with numerous critical deadlines were evident (such as deadlines to contribute to the Zero Draft of the Outcome Document; deadlines to submit side events, deadlines to register for the preparatory committee meetings, activity of the network was relatively low. However, as new drafts of the Outcome Document became available, along with deadlines for preparation for Habitat III, activity increased.
It is likely that the response rate to the survey indicates close to the actual level of membership in the DIAUD Network. If so, there are closer to 20 members, mostly from NGOs/civil society (n=10), foundations (n=3), universities (n=2) and international organizations participating in the network.
DIAUD as Transnational Advocacy Network
Given that the DIAUD was initiated by UNDESA/SCRPD/DSPD, it has been shaped to a great degree by their organizational and substantive interests (in this case, their interest in disability inclusion in Habitat III). However, does this network reflect the broader concept of a transnational advocacy network? If so, it should reflect some of the key elements that make up a TAN, including shared values, common discourse, information exchange, and others.
Shared Values in DIAUD.
There seems to be a high level of shared values amongst the DIAUD network. On the surface, the network has been created to focus on integrating disability content into the Habitat III processes. But what about deeper levels of policy agreement within the drafting of the shared documents?
One area of potential disagreement amongst the DIAUD network is the degree to which explicit statements about disability should be included in the Outcome Draft. Some network members seem to prefer an explicit reference and stand-alone paragraph on disability, whereas others prefer a more subtle approach. Nonetheless, on balance, there is a shared vision for disability inclusion in the New Urban Agenda within the DIAUD Network.
Does the DIAUD Network have a common discourse?
While there is certainly unevenness amongst the network in terms of the depth of their knowledge about the issue, it appears the DIAUD Network members write about disability-inclusive urban development in a very similar way.
There are also similar experiences. All survey respondents had attended at least one UN conference, with ¾ having attended five or more. Comparable levels of participation were registered for non-UN international conferences. Most DIAUD Network members showed familiarity with processes and procedures at UN and non-UN international conferences, with over 95% saying that they were at least 'moderately knowledgeable' about both.
Additional insights into DIAUD's common discourse were provided also by open questions about the rationale behind members' participation in international conferences, which was driven most frequently by three shared interests, including: the implementation of the UN Sustainable Development Goals (SDGs) and people with disabilities; the CRPD; and accessible ICTs.
Information Exchange in DIAUD.
In the short period since the network was formed, its members of the network have exchanged a substantial amount of information. This information includes a range of background information about Habitat I and II, and deadlines about the registration for Habitat III, submission of side events, and other information related to the Preparatory Committee meetings. This marked a substantial increase in communication among network members. In a typical month, fewer than 20% of survey respondents said they communicated with other DIAUD members "frequently" through any channels, including face-toface, telephone, and web-based platforms. The only exception to this pattern was (non-DIAUD) email lists, which 77% of respondents used at least "sometimes" in a typical month to communicate with other network members. Document repositories and webconferencing were the second and third most popular communication methods as over 40% of respondents used each of them to connect with other DIAUD members during a typical month. In contrast, blogging, letters and faxes, traditional video-conferencing, as well as application sharing were the least popular methods of communication, as 70% of respondents never used any of these to connect with other DIAUD members.
Policy Influence in DIAUD.
Influencing policy is a specific objective of the DIAUD Network. Even though Habitat II did include references to persons with disabilities, the initial drafts of the Outcome Document for Habitat III did not include references to persons with disabilities. One of the major drivers of the need to create the DIAUD Network was to coordinate a global response from amongst the disability community to the emerging drafts of the Outcome Document for Habitat III and the NUA.
Despite the high levels of familiarity with processes and procedures at both UN and non-UN international conferences mentioned above, only 46% and 53% of respondents felt at least 'very confident' about their ability to influence the outcome of each of these two types of forums.
Epistemic Communities and DIAUD.
Our conceptual understanding suggests one important mechanism contributing to the effectiveness of a TAN is the degree to which it is linked to an epistemic community. An epistemic community is a scholarly community that has a relatively shared scientific paradigm, and is willing to engage with the policy process on the basis of this shared paradigm [50] . This is an area where our analysis of the DIAUD Network is inconclusive. While there are a substantial number of academics participating in the network, some-including the coordinator-with deep knowledge of the public policy issues related to disability inclusion in the New Urban Agenda, there are no explicit linkages to what would qualify as an epistemic community.
This shortfall could be particularly important for the long-term impact and sustainability of the network, so that its reliance only on a few knowledgeable network members is lessened.
Collaboration Readiness in DIAUD Network.
Previous research on scientific collaboratories has shown that one of the most important indicators of potential success of a collaboratory is 'collaboration readiness' [51, 52, 53] . This concept of Collaboration Readiness has three important dimensions: (1) Collaboration Orientation Readiness; (2) Collaboration Infrastructure Readiness; and (3) Collaboration Technology Readiness. In general, Collaboration Orientation refers to the willingness and desire on the part of participants in a collaboratory to work together. Collaboration Infrastructure readiness tries to identify the degree to which the network has some existing collaboration tools and techniques for collaboration. Finally, Collaboration Technology readiness tries to measure the degree to which the participants are experienced in various kinds of information and communication technologies. These skills could be utilized or built upon in the collaboratory, so preexisting skills are important predictors of success.
Based on our baseline data collection, particularly our survey, which contains items specifically measuring these three dimensions of collaboration readiness, the DIAUD Network has a high degree of collaboration readiness on all of these dimensions.
Communication Levels in DIAUD.
In terms of collaboration orientation readiness, DIAUD members more frequently communicate with one another using email, web conferencing, and other virtual mechanisms compared to face-to-face interactions. This is to be expected due to the diversity of team members who are located in multiple countries around the world. While this could be seen as a challenge, 62% of members felt moderately or extremely confident in their ability to work with colleagues located in different parts of the world. Network members indicated they frequently (four or more times per year) met face to face with several key team members including Dr. Victor Pineda (12.5%) and Dr. Cogburn (23%). However, the majority of members met face to face one or less times per year. Conversely, a significant percentage of members communicated frequently via email. Based on these results, a comprehensive virtual platform will help enable DIAUD team members more effectively communicate and enhance the group's success.
Trust Levels in DIAUD.
Trust is vital to healthy team dynamics and team performance, and is also critical to collaboration orientation readiness. Overall, DIAUD members have a high level of trust in general, with 87% believing that people can be trusted. Additionally, the study aimed to assess levels of social capital, essential in building trust within a group. The study showed that network members feel a sense of belonging from a variety of sources, with 75% feeling a sense of belonging from the people they work with. Further, group members overwhelmingly (87%) prefer a leadership style that makes others feel at ease, and preferred a friendly and approachable style allowing all views to be heard, and 77% reported that a friendly and approachable style is the most prevalent in the DIAUD network. These facts are indicative of a high level of trust among team members and leadership.
Social Network Centrality in DIAUD.
DIAUD members had unique relationships with one another prior to the formation of the network, and certain key members are likely communicate more frequently based on their job descriptions and positions. Key members are called upon for advice more frequently than others. Specifically, 92% of respondents said that they felt comfortable going to Dr. Pineda for advice, and 100% of respondents said they felt comfortable going to Ambassador Luis Gallegos.
Leadership Alignment in DIAUD.
One of the key concepts in the study, and one that contributes to our overall understanding of Collaboration Readiness, is what we call the level of Leadership Preference/Perception Alignment. This concept refers to the degree to which the stated preference for taskfocused leadership versus relationship-focused leadership is aligned with the perceived style of leadership within the network. Importantly, 92% of respondents somewhat or strongly agree that the group has an open relationship and can freely share ideas and feelings with the group, and 76% of respondents somewhat or strongly agree that they can talk freely about difficulties and know another group member will listen to them. While these statistics indicate that the team is predisposed to a relationship focused leadership style, only approximately half of the respondents (53%) strongly agree or somewhat agree that they would feel a sense of loss if a team member left the network, which indicates that the group is also somewhat comfortable with a task focused leadership style. Understanding the network members' perception of the leadership is an important predictor of the group's ability to collaborate and work towards a shared vision. A significant amount of respondents believed leadership let members know what is expected of them most of the time or always, and 71% thought leadership tries out new ideas on the group. 75% of respondents believed network leadership were friendly and approachable, and more than half reportedly felt that group suggestions were validated and put into action. Furthermore, 91% of respondents stated that leadership treats all group members equally.
Collaboration Technology
Readiness. Moreover, the study showed that large portions of the group are very experienced or somewhat experienced in using document repositories (50%), group calendaring (80%) and webconferencing applications (64%). This indicates that the group has the overall technical ability to collaborate, although improvements can be made.
Media preferences in information exchange in DIAUD did not appear to be immediately associated with technological expertise as correlation analysis found no noteworthy relationships between the most popular technologies in the network (email lists, document repositories, and webconferencing) and respondents' levels of experience with each of these. Indeed, accessibility is an important factor to consider when it comes to media preferences as several DIAUD members have disabilities and indicated utilizing assistive technologies at least weekly in the survey, including closed captioning (30%) track ball mouse (14%), oversized or dual monitors (22%), screen readers (7%), and voice input (12.5%). Although all respondents indicated sufficient support for ICT needs, it is important to remember that with participation in a collaboratory such technology needs may increase.
Collaboratory Use in the DIAUD Network.
Although the DIAUD Network has operated for a relatively short period, it is possible to observe a series of emerging usage patterns in relation to the main collaboratory components. This sheds light on how the collaboratory infrastructure supported the establishment of the network and informs further strategic choices as DIAUD continues to strengthen and evolve. This section explores network use of the collaboratory resources, in each three components.
6.4.1 People-to-People DIAUD Use. Survey respondents were asked how confident they felt about their ability to work effectively with other network colleagues located around the world. Most respondents (over 60%) indicated that they felt moderately or extremely competent, which suggested that they possessed at least a basic amount of information about other network members. As the DIAUD network continues to evolve, it is hoped that People-to-People resources such as photo directories and constituent relationship management services may boost levels of knowledge for the other respondents that did not feel as confident about their ability to collaborate with a geographically dispersed network. Occasional face-toface meetings, such as the one held in New York at UN Headquarters in June during the Conference of States Parties (COSP) to the CRPD may also help as 94% of respondents said these should occur at least some of the time in order to the network to operate effectively.
6.4.2
People-to-Resources DIAUD Use. As was noted above in the section on information exchange, document repositories were the most frequently used people-to-resources feature in the DIAUD network. Comparatively, resources such as blogs were much less popular and were never used by 87% of network members. This was despite the fact that only 50% of survey respondents indicated having at least some experience with document repositories compared to higher levels of experience with blogging.
6.4.3
People-to-Facilities DIAUD Use. Asynchronous forms of communication were more popular than synchronous. Email lists dominated as 77% of respondents had used them at least "sometimes" to interact with other network members. Comparatively, application sharing was particularly unpopular as 73% of survey respondents indicated that they never used this to interact with other members of the DIAUD network. Even more so, 80% of respondents said they never or very infrequently used instant messaging with network members. Surprisingly, most respondents indicated having at least some experience with application sharing (77%) and instant messaging (80%).
At the same time, synchronous webconferencing was used at least sometimes (40%).
DIAUD Network and Habitat III.
Survey respondents placed great value in the DIAUD network and its ability to influence this process, with over 85% of respondents indicated that they thought the DIAUD network had been very to extremely effective in influencing the Quito declaration on Habitat III, with the remaining 15% believing the network had been at least moderately effective to this end. This optimism was not without merit. By 10 September 2016 at the conclusion of negotiations, the DIAUD Network had succeeded in getting 15 references to persons with disabilities into the Habitat III Outcome Document on the New Urban Agenda, including a stand-alone paragraph and a vision of the "right to the city" for all. Also, a proposal made by DIAUD for Persons with Disabilities to become the 16 th Partner Constituency Group (PCG) of the General Assembly of Partners (GAP) was accepted and the PWD-PCG was created, a network that will play an important role in Habitat III.
Discussion
This pilot project has enabled the participants in the Global Network on Disability Inclusion and Accessible Urban Development (DIAUD) to explore the potential of accessible cyberinfrastructure to enable persons with disabilities, the global disability community, and broader constituencies to participate in specific and complex global governance processes.
This study has helped to accomplish a number of important goals.
We have been able to better understand the history of an important transnational civil society network, which we demonstrate is structured as a Transnational Advocacy Network [48] .
We have also been able to highlight the problems of the DIAUD Network. While its stability has been remarkable, there have been so many contested issues within the DIAUD Network.
From this exploratory study, we have learned a great deal about the Global Network on Disability Inclusion and Accessible Urban Development. We see the DIAUD Network as a Transnational Advocacy Network that in spite of its shortcomings has been a surprisingly robust and effective mechanism for facilitating the global disability community's engagement in Habitat III.
Recommendations
The paper also points to a number of issues that the DIAUD Network might want to consider as it moves forward into the next phase of Habitat III and the postQuito implementation.
In our analysis we see a very small number of individuals and organizations playing a key role in creating the network, animating its activities, and facilitating the involvement of a diverse group of civil society actors from around the world to come together to participate in a new form of global multi-stakeholder participation in disability inclusive development. Before engaging with the DID Collaboratory, the members of the DIAUD Network relied almost solely on individual email and telephone conference calls to organize their work. The addition of the Drupal-based content management system helped strengthen information sharing within the network. The network leaders also recognized the need for additional technologies to assist with organizational features such as voting.
Based on this analysis, this study makes the following recommendations for the DIAUD Network, and for the ongoing development of the DID Collaboratory. Maintaining a linkage with DESA is critical to the impartiality and legitimacy of the network. Also, the role of network manager/facilitator is invaluable to the success of the network and should be maintained and supported. Weekly meetings, while viewed by some as excessive, have been critical to the rapid development and effectiveness of the network. Coordinators of the DIAUD Network put in place some tools to facilitate voting processes and "consensus calls," and these should be strengthened. There needs to be a greater focus on building the substantive knowledge of the network participants regarding Habitat III and inclusive cities. While this issue may seem obvious, the NUA is complex, and requires breadth and depth of substantive knowledge. In this regard, deepening the engagement with an academic/epistemic community would be helpful.
Limitations
While this study has demonstrated great utility, it does have limitations. One limitation is our own involvement in the DIAUD Network as participant observers. We are on the inside studying the network as a known member of the network. This gives us extraordinary access to the process, and to the participants, but we have also been required to maintain a strict focus on our objective analysis of the data, the participants, and the process.
